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lilt*  Vilxanred  I.hIii.iI  1  .n*w  >x  -  l«*m  (VI  \(  >1  i«  Hit*  |>n*  -«  ill  ii.iim  lot  .in  ongoing  planning 
•M  iri-p  bring  |it*rltii int‘«l  h\  .1  working  group  (t  uiiif ir |h(mI  n|  llit-  Vir  loin  Wright  Veroiianlnaj 
Laboratories  (\I'V^  VI.)  and  lixe  other  Vir  lorn*  laboratories)  in  a<  eordam  e  with  a  loriual  eharier 
anil  d  i  reel  ion  Iroin  the  Vir  foree  >x  stem"  (  amiinand  (  VI*S(  1).  Tin*  V  I  \l  >  working  group  i"  charged 
viilli  lilt*  development  of  a  new  \ I* S( .  leehnical  initialixe  in  dexelop  and  di-mmi-lratc  tin*  cockpit 
crexv  -v-lcm  technology  lor  tin*  next  generation  Air  I’onr  lighter  class  ainralt. 

In  the  course  of  ilu*  VI  Vt  .S  plaiifiiiifl  exercise.  1 1  u-  working  group  obtained  iulnrnial  inti  Iroin 
ill ri*»*  separate  sources: 

1.  Ongoing  and  planned  Vir  lorce  program"  considered  in  Im*  related  in  an  \T\CS  iniiiaii\<*. 

2.  Industry  briefings  M'lirird  Irnm  responses  to  an  invitalinn  published  in  the  t.ommerce 
Bibin»*s>  Daily  (2d  January  l()BI)  and  direct  invitations  to  selerted  companies  know  11  lit  tin*  working 
group. 

.i.  An  VI  Vt.N  Design  I  ram  matin  up  ol  members  Irtim  sexeral  Air  l  orn*  laboratories  1  barged 
with  performing  a  concentrated  design  exercise  paralltd  with  I  lit-  planning  ait  i  v  its  of  tin*  \T\C.S 
working  group. 

I  In*  Vir  force  Human  Resources  Lalmratorx  wa>  askrtl  loadxisr  tin*  VTVT'S  Ikv-ign  'ream  on 
issues  pertaining  In  aircrew  training  and  selection  a>  these  areas  miglii  potenlialU  In*  imparted  I»n 
alternative  designs  lor  tile  ne\t  generation  fighter  aireraft.  The  ideas  and  recommendations 
et>ntained  in  lliis  paper  are  those  ol  Dr.  Hughes  ol  the  Operations  Training  Division  of  the 
Laboratory  and  do  not  necessarily  represent  the  official  position  of  the  l.ahoralorx.  Neither  should 
1  he\  lie  taken  a>  heing  descriptive  of  the  full  range  of  potential  training  and  selection  issues  that 
might  Im*  eneolintered.  They  are  merely  *’hesl  guesses*  based  on  the  author’"  knowledge  of  riirrrnl 
training  practices  and  projected  trends. 
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I.  Cunviil  I  Yn<*|>l  ion  ol  llit*  I'WO  I  raining  l\n\ ironnii'iit . 

I'Im*  0|i|H»rhiiiil\  lor  Prariiiv  in  I  In*  Siniutalor-luiriiMvr  Iraimn^ 

r.n\ ironmcnl  o|  |4WO-a»tl-B«*\ nml . 

Ba>»r  Wniiiiiliott*  in  tin*  ol  \i*\l  ( .riirralinn  Training  S\»irm- . 

Tin*  \«*i*il  lor  WliTiialiw**  lo  \irrrall-Ba-o<l  Training  >li*ni> . 

II.  ^lunrnl  <  inuri'fit*  in  Tarliral  Training  Niinilaf inn  S\*l«*m* . 

Crnlrali/iil.  |li*r«*nlrali/i‘il.  ami  li\l>rnl  Training  S\>lrm> . 

I  nan>\\rivii  OnoMion- . 

\  "Pilol  Kaiiop*  Xpproarli  lo  S\ >11*111  Dr^ign  anil  (  raining  Sn -l •* m  I >i*v rlo|»nn*ni 

ill.  Cr«*vx  Struclim*  ami  Corkpil  l>i**»ign . 

Imi»arl>  on  Training  Snlniion . 

\ll«*rnaliw>  of  lln*  Manned  Weapon  Sy>Ii*iii  Conropl . 


\ i >\  wu:i>  i  \ni(  \i ciu  vi  system  (\i  \cs)  issi  i> 

\ND  OPTIONS: 

IMI’\(TSON  URCRIVf  SKI. POTION  WDTKUNING 


I.  (  I  KKKM  I  I'KKt  KIM  ION  OK  TIIK  !<><>»  Til  IIMM,  |;S\ IliOXMlXI 


Hie  Opportunity  lor  Practice  in  the  Simulator-Intensive 
Training  Environment  of  ll'lll-anil-IInHiiil 

llie  threat  en\ ironnmnl  ol  I  In-  !*)</()-  presents  signif  iranl  challenge-  not  only  In  llir  airframe  and 
cockpit  designer.  lull  especially  In  those  w ho  concurrently  seek  In  anticipate  I  lit-  training  environment  of 
the  till  urn.  Should  nurrnnl  trends  Inward  ri.-ing  fuel  and  iiiuniliun  costs.  airspace  restriction-.  etc. 
continue.  llm  training  un\ Iruiiinnnl  of  llm  I'l'MI-  will.  In  ncec-silv.  hn  cylrcumly  liriiuliition-inlrn.'ire, 
(iurrnnl  user  acceptance  of  simulators  In  llm  contrary.  allnwaimn  inu.-l  1m  made  for  llm  airnmw  In 
adequately  prarlinu  (il  mil  indeed  to  oter/e<irn)  llm  perfnrmanees  upon  which  combat  effectiveness  anil 
survivability  depend. 

Technology  options  envisioned  for  llm  design  of  llm  next  generation  lighter  airnrafl  are  exported  In 
have  lar  reaching  imparts  upon  the  areas  of  training  and  airrrew  selection.  In  mam  instances,  these 
technologies  promise  In  provide  lor  functions  with  which  llm  current  generation  aircrew  has  little  or  no 
operational  experience  and  lor  which  llm  training  system  developer  has  an  equal  I  \  small  amount  of  data 
from  which  to  infer  the  potential  impacts  of  these  new  technologies  upon  training. 

Reduced  pilot  workload  is  being  sought  as  a  means  of  achieving  acceptable  levels  of  system 
operability.  The  relationship  of  workload  (especially  mental  workload)  to  training  (particularly  as 
"training"  here  implies  the  opportunity  to  practice)  needs  to  he  elearlv  pointed  out.  "Operability "  needs 
lo  lie  understood  as.  in  large  pari,  a  goal  of  training.  and  not  solely  as  a  characteristic  of  cockpit  displat 
and  control  designs.  The  most  operable  system  in  the  most  workload  efficient  cockpit  will  nol  insure 
sought-after  levels  of  combat  readiness  and  survivability  if  not  frequently  and  intensively  exercised  In 
the  aircrew.  While  operability  and  workload  reduction  are  necessarv  human  engineering  design  goals, 
limy  represent  only  starling  points  in  the  design  of  a  training  system  for  the  next  generation  lighter. 

Basie  Assumptions  in  the  Design  of  Next  Generation  Training  Systems 

VI  hen  llm  opportunity  lor  the  practice  ol  mission  c-scnlial  'kill-  i-  seen  a-  a  central  training  svstem 
design  requirement,  the  focus  is  on  the  billowing  a-.-iiiupliou-.  These  as-iimplions  provide  a  certain 
degree  uf  organization  to  the  potential  training  i— tm»  identified  in  the  remainder  of  thi-  paper. 

I  'There  is  no  substitute  lor  practice.  bile  technological  -ophistiealion  and  automation  mat  reduce 
operator  workload,  they  may  do  -o  only  through  an  increased  demand  upon  operator  practice  lime 
requirement-. 

2.  I  hat  which  is  not  frequently  practiced  will  he  forgotten.  Periodic  training  results  ill  periodic 
readiness. 


The  Need  for  Alternatives  to  Aircraft-Based  Training  Systems 

(itirrenlly.  the  aircraft  itself  represents  the  central  “training  device"  for  the  acquisition, 
maintenance,  and  rcucquisitiou  uf  (aetieal  aircrew  skills.  (t|  rational  deploy  ments  and  exercises  such  as 
RED  El.  fli  represent  real  attempts  lo  expose  aircrews  lo  eomhat-like  situations.  Their  benefit  lo  current 
Irainiug  program.-  is  nol  questioned.  They  are.  however,  unable  to  provide  for  the  full  range  of  variables 
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knm\n  In  ;i llrrl  prr •fnriiiamv  in  an  ' 'i*li*rlmmr  rnmlial  <>nvm»ftfin>i)f.  Tin*  i  riliral  jioinl.  Imwrvrr.  i-  liul 
-iii-li  ••\«*rri'»i,>  ar»*  mil  onl\  rxlrrinrk  i*\ |M*n>i\ (ami  will  limum*  v\ «•  11  nnm*  -o  in  llir  I ‘Wl  k-n  ml-|n\ mid 
him-  li.mir).  Inil  dial  llirir  "lidrlil\  i-  -rvrrrlx  ;illrrtnl  In  dn*  ihiMi.mmU  ul  a  |n,a««,l i i m*  liainni^ 

r  M  \  lliilimrlll 

I  lull*  i  il  >i  .1  I  <  hij"  lu'toiy  Itnm  nlllcl  C'l.llihdlcd  1 1  ,l i  n t ng  1 1 1 « »■■  i  .nil*  lli.ll  'lln\i  -  i  ■Mil  i  nr- - 
dot  lining  In  iiikii  i  cpl.thk  lull  levels  during  intervals  between  'lu  ll  operational  cxerri'O'.  Wluir  'in  li 
even  I't1'  |ni"i-''  a  i  li  a l  anil  nli\  imi'  ri‘latiini>lii|i  In  readme.".  llirir  low  lrri|iiriir\  ol  orriirrrnrr  ha' 
'I'rimi'  impact'  oil  dav -lo-ihn  li-vrl'  ol  overall  lorn-  readiness.  It  i«  III  hr  r\|irrlr<l  ha>nl  on  llir  principle 
ronlainnl  in  V'siimplioii  2  above  which  slates  that  “what  is  mil  lrri|nrnll\  |irarlirril  will  hr  lorgoltcii. 

< ilearlv .  llir  larliral  training  systems  of  llir  I'l'MIs-and-hcyoiid  must  (irov iilr  lor  mil  onk  necc'sarv  airrrrvi 
practice  ol  rriliral  larliral  skill'  lull  also  llir  niannrr  in  which  surli  ilrvirrs  arr  iisrd  In  rnsiirr  siislainrd. 
high  Irv rls  of  individual  and  crew  rradinrss. 

In  short,  training  iniisl  hr  srrn  as  a  direct  and  signifiranl  roiilrihiilnr  In  rradinrss.  In  llir  1'1‘Mls. 
weaimii  s\slnn  effectiveness  is  niorr  likely  In  hr  upward  honndrd  hv  roiislrainls  on  training  ralhrr  than 
hv  llir  lark  of  Irrhmilogiral  sophistication.  Kcadilicss  dors  not  equate  with  weapon  svslrm  sophistiralion. 
hnl  ralhrr  with  llir  ability  of  llir  Irainrd  aircrew  to  effectively  operate  that  svslrin.  Il  is  inrvilalilr  that 
readiness  in  llir  HHIO-and-beyond  lime  Ira  me  will  grrally  drpriui  on  rnrrrnl  efforts  to  drvrlop  an 
effective  sininhilioii  rapahilily  for  larliral  airrrru  training. 

Ifni  ulirrr  arr  llir  simulators  that  will  rise  to  inert  the  demands  that  new  systems  plarr  oil  training'/' 
Vi  lull  efforts  arr  firing  taken  lo  ensure  that  fully  operational  simulators  will  hr  fielded  eonrurre ntly  with 
the  aircraft  systems  that  they  arr  intended  to  support/'  The  notion  of  simultaneously  developing  new 
equipment  and  its  supporting  training  system  is  not  new:  the  merits  of  doing  so  will  not  hr  argued  here. 
Instead,  the  following  comments  point  to  critical  training  system  issues  associated  with  actually 
implementing  such  an  approach  for  the  next  generation  fighter. 

II.  ADVANCED  CONCEPTS  IN  TACTIC VI.  TRAINING  SIMi  I.ATION  SYSTEMS 
Centralized,  Decentralized,  and  Hybrid  Training  Systems 

The  most  obvious  issues  which  arise  with  respect  lo  llir  creation  of  a  large  scale  tactical  training 
simulation  system  are  those  dealing  with  I  chut.  how  many,  and  where.  The  latter  two  are  logistics 
questions,  driven  in  large  part  by  the  general  requirements  for  initial  and  continuation  training  and  for 
Vir  f  orce  nerds  for  achieving  a  desired  flow  of  pilots  through  such  a  system.  While  some  attempt  will  he 
made  here  lo  describe  alternative  training  system  configurations  differing  in  the  extent  of  llirir 
ccnlrali/.alion  (the  how  many  and  when’  problems),  system  description  and  specification  arc  not  the  major 
intents  ol  the  discussion.  Hallier.  llir  chief  intent  is  to  point  out  that  llw  logistical  aspects  of  conducting 
training  under  such  large  scale  training  systems  lead  lo  certain  impacts  upon  training  and  readiness  that 
are  predictable  from  the  elementary  assumptions  about  the  impacts  of  practice  upon  readiness. 

The  notion  of  a  centralized  tactical  training  simulation  system  referred  to  here  is  essentially  lhal  of 
one  or  more  large  scale  "centers’  each  possessing  the  capabilities  through  use  of  modularized  cockpits 
and  common  use  of  image  generation  and  computer  support  capabilities  lo  provide  multiple  aircrews  the 
opportunity  to  practice  interactively,  and  in  real  lime,  all  critical  elements  of  representative  romhal 
missions.  The  definition  of  a  decentralized  facility  might  range  at  one  extreme  from  a  capability  equal  to 
that  of  the  centralized  facility  itself,  but  located  instead  down  al  wing  level,  to  training  systems  of  less 
fidelity  and  capability  relying  largely  on  the  integrated  use  of  part-task  training  devices.  "Hybrid” 
systems  representing  some  combination  of  the  decentralized  and  centralized  system  concepts  might  also 
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I  ifiniriil  ,n  ri‘">  In  I  lif  i  !r  \  iff  xx  mi  Ill  ill  "it  aid  in  a\  Hiding  1 1 1  »*  mide"irahif  ‘  peak"  in  readim  ""  .1  ~  i«  i.H»  d 
with  tfiilrali/ed.  periodic  Irammg. 

\  1 1  jlleinalixe  lo  llif  "tilflx  reulrah/rd  concept  or  to  a  "olrlx  dc«  culrali/ed  (mill  I** \  ** I  ?  t  mu  •  •  j » •  n 
I r;i » 1 11 1 1«*  -\ "If m  design  might  In*  a  "\**lfin  which  fllfi  1 1  v «* I \  lomhmed  lln-  nit-ril"  ul  Imtli.  lor  example.  .1 
" i ugle  1  f ul r.di/f »l  faciliix  might  -i*n«‘  In  handle  llif  recurring  training  needs  ol  1 1 1< (tint"  op<-ra!ri«. 
w  i  1 1 1  i  1 1  llif  -aini*  large  geograpohical  area.  \  isits  In  llif  renter  uiighi  I  m  ■  ihoughi  ul  a-  I  »»■  1 1 1  "unuw  lui 
aiiaiogoU"  In  1  iirivnl  drploxmrMl"  In  Kl  l>  I  I  \(i.  llif  u|ifraiiun  might  hr  1  harai  lrri/rd  hx  an  intniHxr. 
i 1 11  i« - k  response  software  support  rapahililx.  allowing  lln*  laeihtx  in  < 1 1 1  n  k I v  tailor  training  »  urrrnt 
operational  nerds  and  requirements.  lln  renter  a>  mfiilimifd  hr  fore  would  rxolxc  anmud  a  modular 
design  ill  lowing  it  In  mrrl  I  hr  training  needs  of  a  variety  ol  aircraft  systems.  Surli  ii  cenlrali/rd  renter 
roidd  aim  provide  ail  important  Unties  dr v  1* iopmenl  ami  rvalualion  turn  lion  110I  |iO"M‘""fd  id  unit  lr\«*l. 
The  configuration  of  such  a  large  scale  simulator  facility  might  consist  ol  lour  ’‘platform*.  I  hr  rationalr 
lor  lour  is  that  il  would  allow  for  variation  in  flight  size  in  addition  to  providing  for  lln*  practice  ol  ii 
xarirtx  of  'n-oii-n**  mixes  for  air  roiuhat  lartio  training. 

(llrarlx  a  rrnlrali/rd  facility  roidd  not  hx  itself  mrrl  (hr  nerds  lor  lln*  sustained  readmes*  ol 
numerous  geographically  dispersed  units.  Somr  capability  must  hr  ioralrd  al  lln*  unii  Irxrl  In  insure  lltal 
gains  in  readiness  acquired  at  thr  rrnlrali/rd  training  facility  an*  not  lost  in  lln*  intrrim.  I hipliral ion  id  tin* 
centralized  rrntrr  function  at  numerous  rrmotr  sites  is  out  ol  (hr  (pir"limi.  llovxrxrr.  it  max  hr  cost 
rllrrlivr  lo  consider  ihr  increased  usr  of  part-task  drvirrs  and  Irainrrs  of  lesser  fidelity  than  those 
availahlr  al  llir  rrnlrali/rd  sitr.  To  lln*  extent  (hat  tin*  rriliral  lasks  in  ihr  nr\l  gi*nrralion  fighter  an*  tliosr 
associated  with  "Xslrui"  managrmrnt.  these  lasks  Irnd  themselves  lo  tin*  appliralion  of  part  task  training 
technologies  ipiilr  xxrll.  Thr  requirement  lo  maintain  pilot  proficiency  in  basic*  airi  rafl  rontrcd  might  hr 
satisfied  through  ihr  list*  of  loss  i*\pni"ix  r.  I  minor  aircraft  110I  hax  ing  thr  ax  iouir  requirements  ol  ihr  full 
mission  airrraft.  Our  drrixalivi*  rourrpl  which  has  not  hrrn  mrutionrd  i*  llial  under  "iicli  a  ’’hybrid 
concept.  rrmotr  units  might  liaxr  ihr  rapahililx  for  intrrarting  (r.g..  hx  some  form  ol  data  link)  xxilh  ihr 
rrnlral  -ilr.  Ihr  frasihilitv  ol  siuh  an  interactive  data  link  has  alrrady  hrrn  demonstrated.  Ihr  hybrid 
concept  thru  might  hr  srrn  a"  offering  somr  drgrer  0}  rrnlrali/rd  control  oxer  decentralized  training. 

Kegardlc»  of  dir  particular-"  ol  the  design  chosen,  the  important  point  from  the  standpoint  oi  the 
overall  training  "X"tein  and  ils  rrlalioii"hip  lo  readim*""  is  dial  remote  sites  would  provide  lor  lln*  needed 
I’requencx  of  practice  lo  insure  that  performance  gains  aetpiired  through  r\teii"ixr  training  al  a  central 
site  are  maintained.  The  goal  ol  die  (raining  sxslem  designer  should  clearly  hr  dial  ol  insuring  a  high  and 
sustained  level  ol  unii  readiness  at  die  lowest  eo"l. 


I  nanswered  Questions 

rhrrr  are  ohvioiisly  iiiimrroiis  unanswered  ijiirslioiis  a-'six  iated  with  whatever  conerpl  is  adopted. 
I  ir"l.  lln*  |m*"I  xxax  lode,  inr  llir  aircrew  skills  nrrr.-sarx  lor  romhal  H  lr«*li\rurss  and  surv  ixahililx  i"  not 
f  11 II x  understood,  t  .urre  il  i.i"k  analylic  drscriplious  usually  do  itol  implx  whal  llir  undrrlxing  "kill"  are. 
and  in  failing  lo  do  "O.  they  are  ol  little  or  no  help  in  specifying  the  design  of  polrntiallx  ellectixe  parl- 
lask  devices  such  as  those  dial  might  hr  rlfrctixrlx  employed  at  the  unit  Irxrl  under  a  hxlirid  concept. 
Hx rn  assuming  that  the  tasks  could  In*  described  in  terms  of  llir  required  aircrew  skill'  and  that  part-task 
trainers  wen*  to  become  more  the  rule  than  the  exception,  thr  proper  "mix'*  of  siirh  ilex  ires  into  the 
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I  Unit-  at  providing  a  training  na  irniuucnl  that  allow-  lor  adequate  pari-la-k  ami  whole-task 
practice  ol  i  ritu  al  mi— mu  '•kill-  -hntild  not  he  ahauilnn*-il  bnau-e  nl  -m  li  unao-wercd  quc-timi'.  I  In 
char  |»uinl  tn  hr  math*  i-  that  there  i-  a  de-perale  need  to  rapidlv  iim\r  in  the  dim  timi  of  providing  -nine 
-ti<  It  i  apa  hihlv .  )  hr*  oppmlunilv  in  acquire  and  to  maintain  critical  nii"inii  -kill-  using  tin*  actual  am  r.d  • 
will  -implv  lint  In*  a  v  iabli*  opt  ion.  \l-o.  while  dtt*  i  n.-I-  nl  -tit  h  train  in*;  -\-li*m-  will  not  hr  in-iguifit  an', 
the  au.llv-f  llMl-l  cnfi-b|i*r  the  f*o-/  a— uUeil  wjtb  Inw  nr  i  I  ill  I  uat  i  ng  rratlllir--  level-. 

\\  hrrr  Illicit t  triii*  begin  in  thr  prom--  nl  shaping  -mb  a  tarliral  training  -iinulaiion  rapahilitv  in  tin* 
near  Inline.'  I  rnin  where  will  tin*  t*\pr*rir*nrr  come  Inacluallv  nmiliii  t  tactical  training  in  what  will  hr  a 
no\r|  -iinulalor  cnv irnnmrnt  '*  <  hu*  po-sihlc  an-wt*r  i-  de-cnhcd  hrlnw. 


A  ’‘Pilot  Factors*'  Approach  to  System  Design  and  d  raining  System  I)eveh>pmeiii 

In  the  earl)  I  d  ,0s.  thr  \ir  Force  rrealetl  a  lari  lit  \  .  tin*  purpose  of  w hit  h  w  as  to  pros  idr*  a  "w  iudow  to 
tin*  worltl  lor  those  involved  in  the  drvrlojnnt'nt  and  evaluation  of  control,  di-plat,  and  gtwlauee 
-\-trin-  le-ling  wa>  conducted  irom  the  "pilot  -  point  of  view  (as  oppo.-etl  to  engineering  testing), 
in-tminrnl  di-play  requirements  were  idriilifird  and  <lr*vt*lopt*d.  thr  \ir  Force  Instrument  Flight  (irntri 
I  M  il  (  )  hail  tin*  capability  of  developing  corresponding  proeedural  and  trainiu*;  rt*tniirrtin*ut-.  and  id’ 
validating  tin*  end  product.  \  -iiuilur  nerd  curreiitlv  exists  with  respect  In  tin*  design  ami  evaluation  of 
concept-  for  the  next  generation  fighter,  many  of  which  will  In*  control,  displav.  and  guidance  intensive, 
rin*  \KIKt.  no  longer  exits.  Even  if  it  did.  there  is  a  clear  requirement  that  the  evaluation  of  technologies 
associated  with  thr*  design  of  (hr*  next  generation  fighter  In*  evaluated  under  tin*  pressures  ami  con-traint- 
ol  those  variable-  operating  in  the  high  threat  mission  environment,  f  light  test  methodology  of  tin* 
traditional  type  is  (icroming  unaffordable  a>  well  as  unrealistic.  A  highly  developed  tactical  simulation 
capability  appears  to  hr*  essential  to  a  1()R0-IW>  IFfMike  function. 

It  ha-  been  recommended  that  the  Operation-  Training  Division  of  the  \ir  Korcr*  Human  Resource- 
l.ahoralory  (  \FHHI.)  provide  stu  b  a  function.  and  that  maxiintnn  usr*  lie  made  of  emerging  simulation 
technologies  to  do  mi.  NX  hat  benefits  might  Mich  an  VFIIRI, -provided  function  provide? 

1.  I  hr*  present  technical  and  professional  -tall  oi  AMIRL/OT  (lormerlv  the  Flying  Training 
Div  i-ion  of  \  I’ll  III.)  ha-  thr*  expert  isr*  to  eomluti  the  ty  pc  of  "pilot  far  tor-  research,  test,  ami  evaluation 
being  -ought  and.  equally  imporlaut.  to  communicate  tin*  finding-  nt  this  txpe  of  research  to  thr* 
engineering  comiuiiuity  involved  in  design  and  redesign. 

2.  I  he  primary  focus  of  the  existing  rr*sr,arch  program  at  O  l  has  been,  ami  r  oulinuc-  to  In*,  on  tin* 
area  «d  training  arid  training  effeetiv  ene— .  The  -aim*  orii*nlaliou  that  permits  ( )T  to  coudnet  effective  pilot 
lar  tor-  rcsearr-h  and  evaluation  of  -y.-tem  "flyahilitv  *'  also  permits  it  to  treat  the  impar  t  of  >m-h 
eval nations  on  training  -y -  tent  rh*v r*lopmeut.  \F Hlfl./O F  comes  a-  r-losr*  to  being  able  to  prov  idr*  an  1 1  ( ' 
lumlion  as  any  organization  within  the  Air  Force. 

V  Ihe  mix  ol  eojmieerinf:  ami  behavioral  research  c\pcrli~e  al  OT  allow-  Il  to  iuvcsligalc  potential 
|»a  rl  - 1  a- k  training  applications  ami  lo  generate  specifications  for  llmir  eventual  inclusion  info  future 
laelieal  training  -iinulaiion  sv steins  such  as  llm-e  just  discussed. 

I.  Ilv  providing  (lie  -iniulalion  ra|>alulilie-  to  support  the  desired  pilot  factors  txpe  of  evaluation, 
direction  is  given  to  tile  development  of  specific  technologies  for  the  eventual  development  of  advanced 
tactical  -iinulaiion  eapahililies  to  lie  used  lor  operational  training. 
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,  |  |t  i-  >11  -  litiij-t'  cl  I  mi .  I  ■  \  I  ic  1 1 1  jj,  i  Min  I  in  I  cil  i  m  i  •  ii  i  i  c  n  I  I  v  will  1 1  ii  ■  *i '  ~  n  |  il  i.i'C  "  t  ill'-  •  *<  *  ii.il  an*  1 .1 1 ' 
- \  lent,  represent "  a  t  o-l  el  I ei  1 1  v  c  .illci  n,ih\  c  In  tin-  1 1  .nlil  iivit.it  p« .  - 1  -  pr  <  m!  m  l  tie* it! •»  .i 1 1< I  dr \  •  lop  men  I  u|  ,i 
'•iipjitii  1 1  simulator  Iraiuin;’  -N'Icmi  <  apabihiv  i  -nfi.dlv  .ill  ol  i!m  irauunj;  -  \  - 1  c  1 1 1  llxl* 

wmilii  lie  l  ouilm  Icil  in- tmu^c  I •  \  the  \ir  I  nice.  |U  l •  1 1 i«i  <  "inlm  led  within  tin  "iiii.'xi  nl  .hi  II  t  -tvpe 
nnulcl.  uni  oiilv  would  tin-  \nnk  lead  In  1  he  hardware  de-ium  fm  lln  li.nmnc  -v-te’ii.  lull  (lie  ir.mmii! 
met  Intili ili»*»ic-  a-  Well. 


Ill  <  M W  "  I  HI  <  I  I  HI  \MMIH  kj'll  IM>|(.N 

I m [Kiel's  on  I  raining  and  Selection 

lln*  nrrtioijs  mtIidii-  have  addressed  tin-  need  lot  providing  lln-  .iihivw  ol  ilie  I ‘I1  Hu  with  the 
neees>ar\  opporlunilv  lor  practicin'*  critical  inissimi  lash"  in  w  hal  i»  projected  to  he  a  siinulatniii-micn-iv  e 
I  raining  t*n\  iron  mrut.  <  eiitrali/cd.  decentralized.  and  1 1  \  hrnl  configurations  of  lar^r  "iale  hnin  al  iraiuin*: 
s\sleiu  "nelworks  were  mentioned.  Iradcoiis.  holh  m  terms  ol  implied  cost-  and  in  terms  ol  unit 
readiness  "tabililv.  were  also  discussed  How  piovi"ioit  ol  .in  li  t  -like  function  mijdit  Lie  satisfied  In 
\J  )  (HI  w.|s  desirihed  in  terms  ni  it-  rule  mi  providing  inijioiianl  “jnlol  laetor*  in  I  orin.it  nm  lor 

des|c nr i s  as  well  as  its  role  in  shaping  the  actual  Ii. lining  s\s|,'m  design  and  methodologies  ,,|  the  Inline. 

I  he  present  section  changes  the  loetis  from  that  ol  the  rapahihtv  nl  current  and  future  aircrew 
training  >vstru»s  to  provide  "uHicirni  opporlu ntl\  lor  practicing  critical  mission  "hills  in  tin-  potential 
training  and  selection  implications  ot  one-  and  two-man  cockpit  designs. 

I  he  starting  point  lor  the  traditional  consider.it nm  id  one-  versus  two-man  cockpit  design-  ior  the 
|dd|U  fighter  appears  to  center  oil  the  concern  over  the  ahtlitv  ol  the  single  pilot  to  handle  holh  tin*  flight 
eontrol  and  >v  stems  management  functions  simultaneous!  \ .  >ime  the  crew  mem  her  w  ho  ph\>icull\  "flies" 
I  lit*  aircraft  i>  traditional!)  thought  of  the  primarv  crew  mem  her.  the  “traditional  dilution  is  to  attempt 
to  unload  all  or  pari  ol  tile  systems  management  (baikseat)  him  lion  on  a  *i*<-ond  crew  mcriihcr.  \  vln>r 
look  at  the  relative  contrihuiioii  of  flight  control  .  nd  s\stems  management  functions  to  overall  weapons 
sv stems  effectiveness  shows  that  the  hackscat  him  lion  e  hi^ltlv  critical.  I  v-senliallv  the  ha<  kscatcr  i>  the 
"llijlht  leader.  If  one  looks,  too.  .H  which  «rewim*mhcr  responsibilities  lend  themselves  m  potential 
auloinatioii  and  which  will,  at  least  in  the  PWtt-pMt  ,  ijmeirauie.  "till  require  the  human  operator,  it  is  the 
back>ea1er  tiinclion  which  will  prohahlv  remain  most  mi  need  ot  tin*  human  operator. 

Hespite  the  lad  that  the  haekscatcr  i"  tin*  apparent  overall  "Vsieni"  manager  ami  the  true  “lli^hi 
leader,  those  who  concern  themselves  with  peisoiinel.  manpower.  >elei  lion,  and  the  like  continue  to 
locus  oil  the  pilot  tiinclion.  It  is  suggested  that  when  considering  imparls  upon  selection,  the  emphasis  he 
placed  upon  tin*  haeksealer  a.»  the  aircraft  commander  and  that  *,•«  ondarv  emphasis  he  placed  upon  the 
pilot  (i.e..  driver).  I  lie  iiuplieal ions  lor  designers  u  that  it  now  heeornes  a  ra>r  where  alternative  designs 
look  lor  I  lie  most  a  •  I  leeliv  e  wav  in  w  hirli  io  “unload  lliehl  control  I  u  mi  ion  s  from  the  backseat  to  tile  pilot 
in  the  front  scat.  Such  a  concept  i*.  not  new.  It  i-  alrc.ulv  tin*  wav  in  whit  h  the  Koval  \ir  f  orce  (R  VI  )  treats 
crew  station  management  lor  the  Tornado  aircraft,  l  oo.  it  n  rardv  the  c  ase  in  anv  weapon  s\stmn  that  the 
operator  in  charge  id  its  tactieal  euiploviueui  is  also  the  one  who  ph\  sfealK  “drives  it  around. 

\\  lull  mi^hl  tin*  impacts  ol  'iirli  a  rcthinkiii*:  ol  ma|or  crewmemhcr  roles  and  rcspoiisihilitics  have 
upon  training:  and  selection  *  Placing  primarv  emphasis  on  the  rr.spoiisluliiics  ,,|  tin*  weapons  s\  steins 
manager  would  serve  to  >i^nH iranflv  relax  entrv  level  pilot  (front  seal)  requirements.  (oneral  educational 
level  and  cngfnifiv r/iiilellerlnal  ahdilies  would  heroine  less  ol  a  driving  factor  mi  pilot  selection.  Larp*  fill 
rales  out  of  l  PI  would  heroine  nl  less  eoiieern  il  the  major  tadical  aircraft  functions  were  performed  h\ 
an  experienced  crew  member  in  the  hack  seat.  In  relaxing  the  entrv  level  requirements  for  pilots,  per  >e.  a 
sijjnil  irautlv  enlarged  pool  of  pilot  candidates  eiiuTp's.  \\  itli  the  m  erall  requirements  relaxed  in  this  wav . 
die  re  i>  t*o  inherent  rea>on  whv  pilots  need  to  he  relieve  graduates  nor  that  there  he  anv  expectation  that 
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I  I  hr  Imi  k-i-aif »  i-  f\iifiiifl\  i  riinal  m  l «* 1 1 1 1 -  •  »f  In-  uwiall  tni|i.n  I  mi  l.ntn.il  v\im|hmi 

•  If  |ilu\  mini.  m\  i-rall  mi--iMn  rl  lm  1 1  \  r  in*--,  ami  -m  \  »\ .ilnlii \  I  In*  i  u^mlivr  ami  mlMrinalinn  |»ri»ii*--in" 

n(|iiiif  imni-  ol  jiMlfiihal  iiiijimi  lanir  lm  -rln  linn  an*  llu»-«*  a--Mii.ilfi|  mill  1 1 1 « *  jur-on  |>rrimiiiin"  1 1 
-\-irtn-  . . .  III  lumiiuii-.  mil  uilli  1 1  n  •  jM-r-Mii  jm*  riormin*»  (In  rmilrnl  liimimn-. 

J.  Kvi-rall  u«a|MHi  -\-ii  in  training  m-l-  iim"Iii  In*  mlmi  il  I »\  In  in"  alili*  in  li.mi  tin*  |iilui  n|  tin* 
-\-irin  in  an  airrratl  mil  liavm^  tin*  lul!\  ojn  ialional  a\iunn-  ol  i lit*  artual  ain  rait  In  iln*  i*\irni  ilia! 
rnrk|iil  -laml.mil/ahiin  ol  ilia*  pilot  portion  of  tin*  taw  k pit  nuilij  In*  ai  iimv «*il.  it  would  iirroim*  pM--il'lf 
lat  ii  to  train  a  ''umvrr-al  pilot  lor  advanced  tactical  aircraft  (or  at  l»-a-t  for  ilm-c  having  a  coiiun.iii 
im-Mon)  loo.  a  change  in  focu-  to  that  of  tin*  ’’career  ‘  pilot  in i^zlii  -erve  imlircctlv  to  rrdmr  operating 
co-l-  currcntlv  a>-<M*iuie<i  with  mid-career  attrition  of  pilot-. 


Mterualiv ns  of  the  Manned  napoii  Svslrni  (  'onnnpt 

I  Iln  crew  -lation  dn-ijjn  i>Mieand  it-  potmitiai  impart-  upon  aircrew  -election  ami  training  derive-  il- 
imporlanee  from  a  continued  adlierence  to  file  concept  of  (lit1  manned  weapon  -v-trni.  ( lou-ideralioii-  of 
alt  rinalive  designs  would  appear  to  Im*  critical  fii\ **n  ottr  present  understanding  of  the  battlefield 
i-ti  v  iron  men  I  of  tlx*  lO'XIs  anil  the  projected  ri-ks  associated  with  still  rather  conventional  weapon  -v  stems 
and  tactics  in  such  an  environment.  I  io-l-pcr-kill  and  eost-per-kill  rail’,  arc.  nr  will  heroine,  driving 
tailor'.  Hr  simply  ran  not  afford  to  lose  a  significant  ninnher  of  dO-million-dollar-plus  weapon  -v -tents 
and  their  crews  in  order  to  achieve  an  overall  ninnher  and  rate  of  enemy  kills  that  do  not  serve  to  affect 
-ignif  iiaiitly  tile  course  ol  the  hallle.  To  trv  to  "design-in"  high  levels  of  siirviv ahilitv  will  he  rosllv .  The 
extent  to  which  training  can  reduce  these  costs  ami  significantly  increase  snrv ivahililv  remains  an  open 
tpie-tion.  \  -Iriclly  physical  analysis  ol  the  battlefield,  however,  and  its  impact  on  aircrew  training 
requirements  would  suggest  that  training,  even  at  its  hcsl.  may  not  significantly  reduce  the  expected  high 
levels  of  attrition. 

It  is  imperative  that  new  technologic-  in  the  armaments  and  munitions  areas  he  considered, 
especially  those  that  would  permit  the  aircrew  to  launch  ••smart"  weapons,  each  hav  ing  tin*  potential  lor 
multiple  kills,  and  to  do  so  from  -tandolf  range-  that  would  minimize  the  risk  l<  die  aircrew.  \ir<  rev. 
attrition  and  attrition  due  to  the  loss  of  the  weapon  -ystem  platform  itself  could  polenliallv  he  reduced 
greatly  .  .  .  hull),  however,  at  the  added  expense  ol  weapon  -v  'lent  guidance.  The  ha-ie  question  is.  in  short, 
whether  tactical  air  warfare  (at  least  in  the  air-to— urfarr  area)  is  more  cost  effective  (from  a  eost-per-kill 
or  a  eost-per-kill  rah’  standpoint )  when  using  costly,  -nplii-licaled  aircraft  and  higlilv  trained  crew-  to 
deliver  diiinh  homhs  or  when  using  less  costly  aircraft  and  less  higlilv  trained  aircrews  to  deliver  smart 
weapon- .' 


IV.  St  MM  MO 

The  training  environment  of  the  I'WO'-and-hevond  will,  hy  non — it \ .  he  simiilalinn-inlPn\iri’.  \ 
lailnre  to  plan  lor  training  and  cosl-eflcclivo  alleruativi*-  to  aireralt-ha-ed  training  eoneepts  will  result  in 
the  inability  of  aircrew-  to  adequately  practice  mi-sion  essential  -kill-.  In  the  consideration  of  tactical 
training  -y-lcm  alternatives,  careful  thought  must  lie  given  to  the  -ulille  relationships  between  the 
-cln  dnling  ol  aircrew  practice  and  its  imparl  upon  -u-laincd  unit  readiness.  Such  considerations  should  he 
inherent  in  derisions  haseil  upon  the  nisi  lradeofl-ol  n*ntralized  anil  decentralized  training  sv steins.  The 
loll  impact  id  training  upon  mission  rcadinc—  and  -ttrv  ivahililv  inn-1  not  he  underestimated.  VI  Itile 
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n|MT.il»ilil\  and  rtM 1 1 | »i t« »i  work lo.it I  1 1* 1 1 i«i 1 1 1  e--eulial  human  i* n^i 1 1 r i n de-ign  goal-.  ihe\  inu>i  he 
\  irwnl  ,i«.  nrcr— ar\ .  hut  uol  -ut lit  ienl.  condition-  tor  achieving  overall  goal-  for  weapon  •\>lcm 
rflrriivrnr--.  There  i-  even  rea-on  lor  lev er-ing  tin-  rurmil  trend  toward  lir-l  prodming  the  weapon 
■* \  —  1 1 * 1 1 1  ant)  iIiom  it-  training  - \  - tt* n i  hi  forts  must  In*  initialed  to  provide  lot  the  nmnirrnil  fielding  of 
operational  equipment  ami  it-  -upporting  training  s\-lrm  and  dev  n  e-.  \  no. in-  for  doing  1 1 1 1  -  i-  -mi  a-  an 
important  hv  product  of  the  re-e-tahli-hiurnl  ol  a  "pilot  factor-  program,  similar  to  tin*  function 
performed  h\  th«‘  former  \llh(!  lacilitv.  \  proposal  that  M  II1H./O  I  provide  -ueh  a  f mu  lion  would  d* » 
three  lliin*'-:  (a)  pro\  ide  tin-  de-ign  comm  unit)  with  e.— ctilial  feedback  w illi  re-pect  to  "I l\ a  hi  I  it  v  of  new 
de-ign  concept-.  (hi  prm  idr  tin*  training  communitv  with  tin-  earlv  expo-urn  i«  >  the  -v-lem  uece— ar\  to 
lonniilalt-  training  -\-lem  inethodnlogie-  and  structures.  and  (t  )  prov  idr  an  imporianl  -uuulaiion  te-thed 
for  tin-  dr\ clopmeut  and  validation  of  feasible  engineering  de-ign-  ami  approa<  he-  lor  next  generation 
trailin'-,  linallv.  tin*  implication-  lor  aircrew  -election  and  training  winch  follow  from  an  elemeutarv 
rethinking  id  the  one-  \er-u-  two-man  cockpit  concept  were  di-cii--ed.  It  was  ptunted  out  Imw  a  -hill  mi 
empha.-is  from  the  flight  control  function  to  the  -v-tenis  management  lunctiou  might  re-ult  in  potential 
effii  iencie-  in  term-  of  enlarging  (lie  potential  pool  of  pilot  candidate-,  pilot  retention,  and  lor  the 
potential  of  being  able  to  train  a  "univer-allv  arguable  fighter  pilot.  It  wa-  al-u  pointed  out  that  one 
-hould  remain  open  to  alternative-  to  the  manned  weapon  -\-tem  concept.  The  -en-ilivitv  ol  c  osl-per-kiil 
and  co-t-per-kill  rate  should  lie  full)  explored  a-  a  function  of  “smart  plane/dumb  weapon  vcrsii- 
"dumh  plane/smart  weapon**  concepts. 


